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ABSTRACT
Diabetic foot syndrome (DFS) is the most common 
complication in the course of diabetes and can lead 
to loss of the lower limb. In case of amputation an 
important role is played by physiotherapeutic proce-
dures and secondary prevention. The article presents 
the case of a 75-year-old man with type 2 diabetes, 
after below- knee amputation of the left lower limb 
in the course of DFS. The patient underwent a physi-
otherapeutic treatment consisting of a number of 
procedures aimed at re-education of the gait function 
and learning to use the prosthesis. It played an impor-
tant role in restoring social and professional activities 
of the patient and thus enabled him to return to his 
usual life. (Clin Diabetol 2017; 6, 6: 218–220)
Key words: type 2 diabetes, diabetic foot 
syndrome, lower limb amputations, physiotherapy, 
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Introduction
Diabetic foot syndrome (DFS) is the most common 
complication in the course of diabetes. According to 
the World Health Organization (WHO) it is defined as 
the presence of infection, ulceration and/or deep tissue 
destruction, concomitant with features of neuropathy 
and ischemia of various degrees [1]. Diabetes is one of 
the most common causes of lower limb amputations 
[2–4]. In 80% of cases the amputation is preceded by 
ulceration. The risk of an ulceration occurring in a pa-
tient’s lifetime is 10–25%, the rate of limb amputation 
procedures in diabetic patients amounts to 25–50% 
and the likelihood of an amputation is almost 30 times 
higher than in non-diabetic patients [5–7]. Importantly, 
amputation does not indicate the end of DSF. A five 
year mortality rate after the surgery can reach 80% of 
patients, which is why rehabilitation and secondary 
prevention should be greatly emphasized [8].
This article presents a case report of a type 2 dia-
betes patient, after below-knee amputation in course 
of DSF, who underwent physiotherapeutic treatment 
as preparation for prosthesis implementation.   
Case report
A 75 year old male geodesist with a 16 year history 
of type 2 diabetes was subject to a physiotherapeutic 
treatment in his third month after a below-knee am-
putation of the left lower limb. First two months of 
the treatment consisted of household physiotherapy 
twice a week. The patient was later admitted to a day 
care rehabilitation ward, where he exercised 1–2 hours 
a day for three weeks. Prosthesis implementation oc-
curred 6 months after the procedure, in accordance 
with guidelines. 
The therapy was mainly aimed at re-education of 
the gait function and learning to use the prosthesis. 
Specific goals included stump shaping and desensiti-
zation, learning of axial weight bearing, postopera-
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tive scar formation, maintaining correct joint motion 
ranges, increasing both lower and upper limb muscle 
strength, all in order to enable efficient crutch walking. 
Longitudinal (Tab. 1) and circumferential (Tab. 2) 
measurements were taken during physical examina-
tions. A visual evaluation as well as an assessment of 
muscle strength and joint motion range of the lower 
limbs was also performed. 
The above measurements disclose an asymmetry 
in mass of the quadriceps femoris muscle, hamstrings 
muscles and adductor muscles between the left and 
right lower limb. The difference in first circumference 
was 4 cm. However, the circumference of the medial 
head of left the quadriceps femoris muscle — the 
second femoral circumference — proved to be 44 cm, 
similar to this of the right limb. 
Subsequently, a muscle strength test — the Lovett’s 
test — was performed. The test evaluates muscle 
strength, marking it on a 0 to 5 scale where 0 means 
no active muscle contraction and 5 stands for normal 
muscle strength, where active motion against full re-
sistance is possible. Each muscle group was marked 4 
on the scale [9].
Lastly, ranges of active and passive joint motions 
were evaluated. The results were normal for each joint. 
Physiotherapeutic approach 
Stump desensitization
Desensitization is a crucial part of rehabilitation, 
as excessive pressure sensitivity may cause the patient 
to reject the orthopaedic equipment. This procedure 
includes, among others, classic stump massage, alter-
nating warm and cold water exposure or rubbing the 
stump with a terry glove [10].
Scar formation
Stroking and friction — classic massaging tech-
niques — were performed, starting peripherally 
towards the scar and in the opposite direction. Ad-
ditionally, kneading, rolling, breaking up and moving 
techniques were used across the scar [10].
Postural therapy — prophylaxis of contracture
The patient was instructed on positions of the limb 
that protect the stump from incorrect stance, hence 
preventing contractures. 
Learning the appropriate stump bandaging 
The patient was educated on appropriate stump 
bandaging technique using the figure-of-eight wrap [10].
Free, active movement exercises 
The therapy included a number of free active 
movement exercises with a full range of motion for 
both upper and lower limbs. It was aimed to maintain 
appropriate joint range motions, prevent contractures, 
increase muscle strength and improve cardiovascular 
performance. Learning to control the back and forth 
stump motion was also important. 
Active exercises against resistance 
Resistance exercises were performed to increase 
muscle strength within lower and upper limbs as well 
as abdominal muscles [11].
Coordination and balance exercises 
Coordination and balance exercises were used as 
an important preparation to prosthesis assisted gait 
re-education [11].
Table 1. Longitudinal measurements
RLE LLE
Relative lenght [cm]
(from the anterior superior pelvic spine  
to the medial malleolus)
91  
Absolute lenght [cm]
(from the greater trochanter of the femur  
to the lateral) 
83  
Femor lenght [cm]
[from the greater trochanter of the femur  
to the joint space of the knee (laterally)] 
43 43
Crus lenght [cm]
[from the joint space of the knee (medially) 
to the medial] 
40  
Stump lenght [cm] 
[from the joint space of the knee (medially)]
  22
Table 2. Circumferential measurements
RLE LLE
First femoral circumference [cm]
(the largest thigh circumference  
— 25 cm from the base of the patella) 
52 48
Second femoral circumference [cm]
(thigh circumference 6 cm from the  
base of the patella) 
44 44
Knee circumference [cm]
(through lateral knee joint space and  
the patella) 
41 41
First crural circumference [cm]
(the circumference of the crus and the stump 
17 cm from the base of the patella)
38 37.5
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Postural re-education
Enforcing correct body stance with appropriate 
head position — with no protraction tendencies, sym-
metrical shoulder posture without leaning forward, 
an appropriate chest arch, symmetrically posed lower 
limbs and correct upper limbs position with ortho-
paedic equipment — was a vital goal of therapy [11].
Re-education of the gait
All of the aforementioned procedures were con-
nected by a single, most important therapeutic goal — 
re-education of patient’s gait, a crucial aspect of return-
ing back to both personal and professional activities 
[12]. The patient was trained in a two point alternate 
crutch gait. The walking cycle begins with a step with 
the prosthesis equipped limb with contralateral crutch 
assistance. A second step with the opposite leg is then 
made, with a similar assistance of the contralateral 
crutch. Stair climbing re-education, non-assisted gait 
and slide stepping training followed in the educational 
process [10, 11].
Effects of the therapy
The main goal of gait re-education and prosthesis 
use training were achieved in the course of therapy. 
Specific aims were also reached. An increase in mus-
cle mass of the thigh was observed. The first femoral 
circumference grew by 2 cm — to 50 cm. Thus, the 
asymmetry between the lower limbs was reduced from 
4 to 2 cm’s. Stump circumference reduced from 37.5 to 
34 cm. Due to systematic formation and mobilization, 
scar relaxation was achieved and no soft tissue adhe-
sions occurred. Applied therapeutic procedures resulted 
in an increase of muscle strength in both lower and 
upper limbs as well as in postural muscles, improving 
prosthesis control and movement education. Postural 
re-education was also positively affected by the therapy.
The procedures performed played an important 
role in restoring patient’s capabilities to these from 
before the surgery, allowing his return to both social 
and professional life. 
Summary
An early start of rehabilitation in a patient after 
lower limb amputation in the course of diabetic foot 
syndrome is imperative to the process of prepara-
tions to prosthesis implementation. Physiotherapeutic 
treatment not only influences the shape and mass of 
the stump and post-operative scars, but also prepares 
individual muscle groups for functional prosthesis con-
trol. The essence of early implemented therapy is also 
to prevent a decrease in patient’s physical endurance 
due to performed surgery, and to maintain or reinstate 
correct move patterns, by stimulating muscle memory. 
The exercises schedule should be adjusted indi-
vidually, in relation to non-modifiable factors such 
as patient’s age and concomitant diseases, but also 
general activity levels and attitude towards the process 
of rehabilitation. 
The fundamental of early prosthesis implementa-
tion should not be omitted, as it affects not only move 
patterns and muscle memory, but also plays a key role 
in returning the patient to family, social and profes-
sional activities.
In the case discussed, a complete recovery in pro-
fessional and family life was achieved. 
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